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1. Consistency with EPA’s
Policy

Protecting human health,
safeguarding the natural
environment




2. EXposure Scenarios

= Volatilization
= Subsistence fishing/hunting
= Breast fed child

= Combined exposures— what happens
when the angler isalso a canoeist and
also hunts?
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Low Birth Weight and Residential Proximity to PCB-Contaminated

Waste Sites

Akerke Baibergenova, Rustam Kudyakov, Michael Zdeb, and David O. Carpenter

School of Public Health, University at Albany, Rensselaer, New York, USA

Previous investigations have shown that women exposed to polychlorinated biphenyls (PCBs) are
at increased risk of giving birth to an infant with low birth weight (< 2,500 g), and that this rela-
tionship is stronger for male than for female infants. We have tested the hypothesis that residents
in a zip code that contains a PCB hazardous waste site or abuts a body of water contaminated with
PCBs are at increased risk of giving birth to a low-birth-weight baby. We used the birth registry of
the New York State Vital Statistics to identify all births between 1994 and 2000 in New York
State except for New York City. This registry provides information on the infant, mother, and
father together with the zip code of the mother’s residence. The 865 state Superfund sites, the 86
National Priority List sites, and the six Areas of Concern in New York were characterized regard-
ing whether or not they contain PCBs as a major contaminant. We identified 187 zip codes con-
taining or abutting PCB-contaminated sites, and these zip codes were the residences of 24.5% of
the 945,077 births. The birth weight in the PCB zip codes was on average 21.6 g less than in
other zip codes (p < 0.001). Because there are many other risk factors for low birth weight, we
have adjusted for these using a logistic regression model for these confounders. After adjusting for
sex of the infant, mother’s age, race, weight, height, education, income, marital status, and smok-
ing, there was still a statistically significant 6% increased risk of giving birth to a male infant of
low birth weight. These observations support the hypothesis that living in a zip code near a PCB-
contaminated site poses a risk of exposure and giving birth to an infant of low birth weight. Key
words: birth registry, confounders, female, inhalation, male, very low birth weight. Environ
Health Perspect 111:1352-1357 (2003). doi:10.1289/ehp.6053 available via hetp:/ldx.doi.org/
[Online 18 March 2003]

for exposure. A statistically significant associa-
tion berween the mother’s residence near
hazardous waste sites and risk of having low-
birth-weight births was found in some (Berry
and Bove 1997; Elliott et al. 2001; Goldberg
et al. 1995; Goldman er al. 1985; Vianna and
Polan 1984) but not all studies (Baker et al.
1988; Kharazi et al. 1997; Shaw et al. 1992).
Most of these studies did not consider the
chemical composition of the waste within the
sites. Because most waste sites contain multi-
ple chemical components, it is usually not
possible to determine which chemicals are
responsible for the observed health effects.

A key to understanding which contami-
nant(s) might cause these effects comes from
the observation that low birth weight occurs
more commonly among women who consume
large amounts of fish contaminated with
organochlorine compounds, including poly-
chlorinated biphenyls (PCBs), persistent pesti-
cides, and dioxins/furans (Fein et al. 1984;
Rylander et al. 1998, 2000; Vartiainen et al.



Subsistence Fishing/Hunting

WarlinG!

KLL FISH




Breastfeeding




3. Toxicity Assessment

= Toxicant

= Host susceptibility

= Timing of exposure

= Duration of exposure



PCBs: Inadequate Margin of Safety
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Decreased reflexes, memory, 1Q,
attention, & visual discrimination
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Decreased attention, cognitive ability,
high level play, & psychomotor
development;

Increased withdrawn/depressed, -’
increased hyperactivity.




Genesload the “health risk” gun.
Environment pullsthetrigger.

Kenneth Olden, Director
National I nstitute of Environmental
Health Sciences




Unique vulnerability of
children




Exploratory Behavior
= Child’ sWork

= Crawling, Toddling,
Running

= Hand to Mouth
Activity

= “Closer tothe
ground”




Brain Growth and Development

= some 100 billion
neurons are for med
duringthefirst 5
months of gestation

= growsto 80% of
adult size by 3 yrsof
age.
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Prenatal PCB Exposure, the Corpus Callosum, and Response Inhibition
Paul Stewart,” Susan Fitzgerald," Jacqueline Reihman," Brooks Gump,' Edward Lonky,' Themas Darvill,” Jim

Paganec.” and Peter Hauser®

1F‘35ﬂ:|1nln:|g':,r Department and *Environmental Research Center, State University of Mew York at Oswego, Oswego, Mew York, USA;
Meurosciences Division, Portland Yeterans Administration Medical Certer, Portland, Oregon, LS4

The present study reports the association berween prenatal exposure to polychlorinared biphenyls
(FCBsi, the corpus callosum, and response inhibition in children who are 4.5 years old. Children
in = 189} enmolled in the Oswepn study were tested using a continnous performance test. We mea-
sured {square millimeters) the splenium of the corpus callosum, a pathway implicated in the regu-
lation of response inhibition, using magnetic resonance imaging. Results indicated a
dose-dependent association between cord blood FCEs and errors of commission. Splenium size
but not other brain areas predicted errors of commission (7 = 0.20), with smaller size associated
with more errors of commission. There was an interaction between splenivm size and PCB expo-
sure. The smaller the splenium, the larger the association between PCBs and errors of commis
sion. If the association between PCBs and response inhibition is indeed causal, then children with
suboptimal development of the splenium are particulary vulnerable to these effects. These data
await replication. Key weords: corpus callosum, impulsivity, inhibition, PCBs, polychlorinated
biphenyls, splenium. Exviren Health Perspece 111:1670-1677 (2003). doi:10.1289/ehp.6173

available via berp:faledaiony [Online 16 June 2003

Response inhibition is a behavioral process
chamcterized by active termination of prepo-
tent, ongoing, or otherwise routinized behav-
iors (Barkley 1997). As such, response
inhibition is cnucial to the ongping regulation
of behavior—ithe ability to change behavior
in response to changing environmental con-
tingencics, to withhold or delay responding
when appropriate, and to inhihit responses
that are no longer relevant or adaptive in new
contexts. Response inhibition is a key behav-
ioral process for the successful completion of
many tasks such as the continuous perfar-
mance task (Losier et al. 1996), Axed-interval
(FI} schedules of reinforcement (Darcheville
et al. 1992; Rice 1997; Sagvalden et al.

19981 and delaved-resnongs mamdiems (Rice

FI schedules of reinforcement (Cory-Slechta
and Pokom 1991; Cone-Slechra er al. 2002),
where low levels of lead cause mts to respond
far in excess of the requirements of the rein-
forcement schedule. PCBs, a ubiguitous
organochlorine contaminant in the environ-
ment, have also heen asociared with impaired
response inhibition in rats in several studies
{Berger 2001; Lilienthal et al. 1990). Possibly
owing o differences in dosing and methodol -
ogy. however, these results have not always
been derected {Bushnell 2002; Holene et al.
19995, Most relevant o humans, however, is
the work conducted with nenhuman primates,
whose behavioral and physiologic chameteris-
tics are much closer w humans than are those
of mre Mele o al (198&1 showred thar mon-

reflects this proces (i.c., errors of commission)
iGrandjean et al. 2001; Jacobson et al. 1992).

Other major PCB cohont studies, includ-
ing North Carolina, Dutch, and German
cohorts, have not reported any investigations
of response inhibition. Rather, these studies
appear to have bypassed such domain-specihec
questions in favor of global cognitive tests
and/or intelligence quatient (10)) (Patandin et
al. 1999; Ilugtm and Gladen 1992; Walkowiak
ctal. 20015 On the hasis of all the above, it is
clear that response inhibition is important yer,
paradoxically, has received scant attention as
an outcome measure in the human PCB lirera-
ture. The present study was designed to
address this deficiency. Children enrolled in
the Oswego study were assessed using the
Michigan Catch-the-Cat test, a variant of a
continuous performance rest (CPT), at 4.5
years old. The hypothesis being tested was that
prenatal PCB exposure would impair response
inhibition, specifically in the form of increased
errars of commission. In addition, magnetic
resonance imaging (MRI) scans were per-
formed in the least exposed and most exposed
children. The goal was to determine if any
putative PCB-related deficits in response inhi-
bition were associated with the momphometric
changes in the posterior corpus callosum typi-
cally scen in disorders associated with impulse
behavior, such as ADHD (Hynd et al. 1991;
Semmud-Clikeman et al. 19945 and resistance
to thyroid hormene (Haoser eral. 1997).



L onger “shelf life’




4. Risk calculations
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PCB’ 9Dioxins

* Persistent Organic
Pollutants

= Bioaccumulatein Fat
» Degradevery slowly
= No Margin of safety

* Linked with Cancer,
Endocrine Disruption,
Neurodevelopmental
Delays




Pollutants without Borders
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5. Report Conclusions

= What isthe public health message?



o WHAT IS THE NATIONAL
CHILDREI'S STUDY?

o The MNational Children’s Study will
examine the effects of environmental
influences on the health and
development of more than 100,000

T H E N ATI O N A L children across the United States,

Y following them from before birth until
age 21. The goal of the study is to

improve the health and well-being of
STUDY children.

for more information click here

HEALTH GROWTH ENVIRONMENT

Study News and Related Events

« [Mational Children's Study Assembly
MeetingDecember 2003 col
e [Mational Children's Study Advisory
Committee Meeting, December 2003

+ [ational Children's Study E-Update.

August 2003
+ Open Positions for MNational Children's

Study

search

Thiz =tudy iz led by a conzortium of federal agency partners: the U.5. Department of Health and Human Services
(including the National Institute of Child Health and Human Development [MICHD] and the Mational Institute of Environmental
Health Sciences [MIEHS], two partz of the National Institutes of Health, and the Centers for Dizeasze Control and Prevention
[CDC]y and the U.S. Environmental Protection Agency (EPA).

The materialz posted on thizs Web =site support the deliberations of the Mational Children's Study Advizory Committes and
come from a broad range of =ources. As =uch, they do not neces=zarily reprezent the policiez or opinionz of the NICHD or
itz federal agency partners.
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Precautionary Principle

VOLUME JI'5t NUMBER 6 W PUBLIC HEALTH REPORTS N NOVEMBER/DECEMBER 2000
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